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& Introdwet ion

The eleven saps (0 the set (79-437 through 79-447)are ﬁ.rt ot a
series preparad as 2 resalt of 4 cowperative veature hetween Miskoula
and Powell Counties, “ontana and che 1. 5. Geologica! Survey.
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ﬁ: olt ansts whil m‘a-ﬂl mapt, |

Wl MAOYIm | D) =<Liaht Lo dacy gray and Rrownish gray;
d, wconsolidated, woderately ro well-
At i) aswemblage of stic, wamd, and
rich angd colwxive Were inclsed
‘ Luto clARstones, i itatonas, s ot nlder basian-
L . . © L deponitss  Gald=heacion Seed 1 oceur locally
Ve fim ameeinestdedratubag callers o Fange, end
14 the wmeceard-draliing valleys of The ssunty W
- Helwyilie snd Avon. Charsccerized by shallow depiis
ground vatér. Seid Atainage Lo qmor and i iak-sueld
parent fals are interved to be relatively lax

ALLIW AL FAN NEPORITS (ILOCKNE) < <Sma) | , wodnratelsy slopiag,
poorly sorcwl, crudely seratified sile, samd, grevel,
cohblen, and Sculders 4t L msuths of wnall aul Liey snd
Slgh-gradiont srrelmid.  Grodnd-weter canditlons are quite

. car baleba . and flash=flaad neshrd puksntiel ts high,

snpmeially oeay tie agrec gpes af Ihe T, Shrdak-see] |

poténtial {5 balapred 15 he geneeslly low

el COLLUVLA | HOLOCEMY ) ~«Insarted Jedric that has slid ar been
washed downslope o latw small, thin, and busmosiy
deposits, Mest developed in terrane danderlain by Tertiary
voleanic rocks. Shrink-swell potentials are wariabhle, and
are inferced fo range fcar soderule o WigH

s LANDSL (0F DEPOSITS (OUDATERNARY )-~Small, Fao- and |ohate-shaped
humsocky nasses of semlcopsolidetes soil, Lill, Terciary
tasin 1101, and valcanic dedris, Clay and soil-moisture
contear sre generally Ligh. Smell spriogs or seeps are
comman. Aoy of these landslides are sctive aud all
ahould be considered unstable. Shrisk-seel]l potantials
are vartabtile, and are inferred 19 rauge from soderate to
high

) TERTIARY

SEDIMENTS DEPOSITED &Y YELINWATENS OF PINEUDALE CLACIATION
{OUATERRARY | --YOLNGER 1CR

al lucuntrine Mepesits—~Pink; rhythmically bedded siit, sandy
shit, and clav with included lenses of send aml gravel.
Farme gently sidplag, smosty warfaces of wltlivodes
generally below |, 158 o {3,800 ft). Soi! dralnege ranges

e : From fair to poor, Sut latersl permeahilicy may be Sigh

| it whithitn the interbedded sendy beds and lenses. High froasc-

heave suscepriniiity. Clay-rich beds have a aoderaie

shriok-awell poteatisl

lce-Cantart Deposir=-Dark dbrown ansd brown, composed of
woderately well serted silt, sand, and gravel. PForas an
elongate, gently sloping bench, Clasts range tn shape
from sngular 1o rounded; sast are rounded. Stees reage
from 1 @m to 20 em (1/A=& in.); doninant s)lzes range frim
14 mn te 5 em (1/2-2 in.). Cobbles aud small angular to
rounded houlders O h~1 m (2-) ft) are scattered acrass the
surtace. Formed 1n contact with wasting lce

} FLRMIAN  FENNS YLVANAN ey
AND 1M1551SS1PPMUN

Oky Yame Deposits——-Dark brows and hrown; comsists af soderdataly
te puarly sorted sile, sand, amd gravel. VYorms small,
conical ta €llypraldal, steep-sided hillocks. Few well-
rovinded cobbles scattersd irregularly through the waie,
Formed %y « glacial stresm that Tiowed down into A
stagnant foe uses

inferred

= T FAPLT=-—lashed wheres spproximately located or inferred; dotted
Ball on downthrown side

P ANTIULINE--Showing trace nf axial plane and directian of plefge

Weher,

#enior author, at vne time served as geologic consultant to the

gounties, and ne is primarily responsible for the geologic wapping of
Witkind mapped the

the southern hal? of the %ig Fork=-Avon area.

porthern half of the srea and his maps are avallable as fpen-File

Reports (listed helow).

Geological Survey in Denver, Colarado.

The arss studied extends from the Big Fork Quadcangle an the nerth
All the maps are
products of that study and are intended for use by enviromsents) and

to the Avon Ouadrangle on the south (see index map).
land-use planners.
Coples of the avallahle maps can be parchased from:
Open Flle Services Sectilon,
Branch of Distribution,

Bax 75425, Pederul Cawmter,
enver, ‘@lorads AJ2S

The maps caa elsoc he rxamloed st the Tollawing ofllces!

Menver Public laguiriss Milce,
U.5. Geslogical Survey,

1017, Faderal Mitlding,

1961 Staut Street,

evver, Loloyada RivViN2

Salr Lase Clty Publlc Taguiries MMitce,
U5, Renlogical Survey,

BGLS, Faderal Mrice Building,

125% Soath State Struet

Salt Take Cife, Ural 84111

Spokane pablic Ingutries Miice,
eS8, Senlogical Surveyw,

ATH, 1S, lourthuse Sollsing,
Meat TN Yilverside Avemae
Spmhagpes , dashington 99201

1o #wen (8, 271 M- 4%7
2. MAts Younmtasin (W, 1) 18- 438
i, ®ig Foark T8~ Th
ko Browns Like %430
B. iemberiain Yuni aiu Tt
e Ohameey lakes (N8 1/4) TH-441
T. Bllly Cramy 7 I8
8. Comdon (&, nalt) P 1=%h
9. Cooperyg wake (5. walt) 77=ibh
N, Crater lake TW. hail) R=-171
1. Cygoet Lake 17-194
L. Flom 1SK |14) T9-442
13, Creenough 19=44)
4. Welasville (5. hall) 79-444
F5. Halland Lake (W, hailt) 1i=199

Weber Ls now 4 pealoglst with the U.5. Forest
Service in Great Falls, Montana; Witkind is a gealogliast with che 1.5,

it
i,
1K,
e,
M,
il
2
b
2h,
15,

7.
2.
29.

Doy Dt wash==Light brown, and gragish brown; sederately well
sarted; composed of stle, sand, and subitpunded to rounded
pebhly and cobbly gravel. Commonly the upper | m (3 ftr)
18 compusad of light-brown, fine~ to medlum~grained saml.
General ly forms broad, smouvth-surfeced plains which grade
to the sain yvalley of the Blackfoot River, snd lie |.%4 »n
(S5=20 ty) above the modern stepam channel. dround «ater
commonly socirs at shallow depths

In addition ta these maps, ancther map, by Wtkiad which disousses
the selsmicity of the Kig Fork-Avon ares, has beea published as 1S,
Geological Survey Wecel loveals Yisld Stwlies Map MF-T11 end Js titled
Mo lor sotive faults aod selsmicity 1o and aear the Big Park-Avon area,

the northusstern Montand.

Surfivial depusits

Most of the surtivis! deposits 10 ihe soulbwrn part ol the Hig
Fork=Avon area were formed primarily during several advances and
subgequent welts of larme glaciers. The first advance recognised
locally probably cccurved about 150,90 years ago, durise the Hull Lake
Glagistion of the Pleilstocene, when lee from the mountains to the north
spruad souchward scross the Blackloat Kiver. Sepasics of this glacier
are shown on the maps by the lectwrs “H1" added to the swbol, thos
"Mhl--T11] depomited by Bull lLakel(?) ire." Subsequently, some 70,000
to 0,00 vears agh Muring the Finedale Glaciation ot the Fleistocens,
anuther glacier wgain moved svutnward into the area. It apparently
rearhed almost as Tar south ws Welwville, before 1t withdrew and then
readvanced again. This readvance, however, did not extend an far to the
gsuth, prohably resching saly to Xleinschmids lake. Deposits af these
two advances have also been difterentiated on the map. The deposits of
tlve first, or wlder, advance are shown on the map by the lecter "o"
added te the symbol, thues "0to—-Till depasited by alder ice.” The
deposits of the secetwl, or younger sdvance, are shawn on the map by tia
letter "y" midded to the symbol, thus, "Ney--Till deposited by yousger
iee."

Ih sddliion to the débris, msainly tili, Jeposiced By Lhe ice, abhet
material, chiefly sand and gravel, was curried far Lo the saubh by Lie
neltvaters of the wasting glaciers. These deposits, termed outwash, are

L e ay

simflarly tdentified on the sap by the lervers “H1" or "o or "y
depanding wpon which glacier furnished them.

In some localities deposits of more theu ooe 108 advsacw may have
been 1nedvertently grouped and chus sapped as the Jepoasits of o single
advance,

imke Inez -3
Marcam Mawntain (W. haif) 19-445
Nevada Lake (5. halt) T9-%46
fwande Ti=19%
waeda (S, 1/%) T9447

“ haif) TI=4p5
Tack Wmﬁ? Y 1750 -
G leon Lake =17
Salman Prairie TNk
G ley Lake “But Ji=gnd
Seeley Lake West 77=230]
Swan lake (S8 174} T8=1135
Woodworth PI=mnn
Yow Craek (NE |/4) Th=1 18

I8 the mwukin

Index el showing guadrangles (n 1he Big Fovk-Awun ares.
quedteagies o dpen-Tle Repares 19« 437 to T84T are shaded,

e Terrace Deposits--Gray, tan, b oh: unconsol fdaved,
Bpiies s H

muderately well satfed, we by sand, gravel,
w0d cobbles in smooth-surfaced, dissected Aeponins
modern streas channels, sod 1o abwodaned channels
® (1520 fr) above modern stoems vhannels, Thews
are typically moderately tu well-dralned, and are
Lufecred to have reletively low shriak-swell potential

SED INESTS DEPOSTTED BY MELTWATERS OF PINEDALE (LACTATION (UvPeER
PLE [STUCRRE) --OLDER 10K

o Matwaal=-Dark Brown, reddian hpam, and hrown; coasisis al
woderately well sorved sliL, <and, sihangular o
rounded geavel aod cobbly grave!. smooth, leeully
diasected platns and torreces ohi=h |le &80 o (Jh=i0e Loy
above The yollnger outwaeh Sepuyies.  Orand suler arturs
4w rete depths

i Fan Oeposit—-fven-surfaced, gently sloping, ~ane-

' pasal i dated, maderataly suroml sidt,

farmed ar somve tiew
after the uukﬁm( W evettod W Llakis af ire
ehich lay in the Monture, Nurth of the Rla=ktoonr , end

Nevads Crevk sallegs L™

=
e eitaie Btﬁqlr-hn to brows, lecally cm"m
unconsol ldated , well-sarted, sedim- 1o coa

sund, and gravel. Clasts Phlb%!rm angielar to
7‘. Tepasired Ap o senll zlaciar farmed wiere

southuard advencing ite loglaged upen The morthers flank
of the Carnet slocking the moriiwerd Clowiog
ancestral Pearson Creek {gee Chamberisin Wountats

quadrangle)
TILL OF PINBDALE GLACTATION (UPPER PLEISTOCENEK)

Gete e
aand nnm

ey Till Deposited by Yousger Ice—[harssterized by a striking
knoh-and=kectie topography with saay lakes and seamps.
Consisty of a heteregensous assenbhlage ol wwsorted grave.,
cabbles, and Soulders in a light reddish-bpoenm ta tam
wilty to clayey matrix. ™any large houlders are scactered
actoss huth the laters!l asnd grouwnd soraines, snd the
terninn) morsine aesr Kisloschmidl Lake; locally parts aof
the mecaine surfacy slupe a8 aurh a8 45 percent. Clasts
range in shape from angulsr (i well reanded, amd are
predéminnntly quartsitas, argiliices, and Limestones of
the Wit Supecgronp. Soil dreinage and persedhility iy
variabie, hat geserslly is poor

o il mposited by der Ine~<Charscteciond by someviiet
subdued knob-and-hettle vopography, Consists of a
heterugeneaas assemblage of gravel, cohbles, and heulders
I8 a reddish-brown, dense, gramular, calearecus, clavey 1o
silty, lomally sendy saccix. CGenerally less than
1% pervent of the till is gravel size or larger. Sparse
boulders are scattered scross both the lpteral and ground
soraines; sarface slopey are commonly less than
28 percent. Clasts range in ghape from angular to well
rounded, and are predeminsctly quearteites, argillites, and
Iimestones of the Belt Supergroup. Soil drainage and
permeability generally is poor

Genl OUTWASHE OF BSULL LARE(7) ICE (PLEISTOCENE)--Brown amd reddish
brown; uaconsolidated, mildly calcareosus, well-bedded wud
muderately well sorted silt, ssnd, gravel, and cobbles.
Feras even-— , gently sloping, highly diasected
remnants wh #@re about 12 m (40 fr) above the ocutwash of
the older few. Soi1l drainage 1= aoderate to good

Qchl TILL DEPOSITED %Y MULL LARE(?) IUE (PLEISTOCENE)-—-A generally
formless, gently undulating deposit of low relief
characterized by sparse etile deprassions, snd & few
hovlders scattered across the surface. Consists of an
unconselideted, unsorted assemblage of sand, gravel,
cabbles, sad hooldwes 1o & hrown to reddish-brown,
compact, clayey satrix. lovally large glacial houlders,
-4 m [10=1Y Fr) across, are scattersd through the vil];
they are sepecially commun mear Ninemile Pruirie (ses
Greannugh quedrangle), Clay content is higher and this
till ronsequently 14 more susceptible o masy movement
vhan the pounger tills. Yhere desply disserted yields a
Alscont inkeins rubble venesr of chbhies and houlders

Thoses

Mox
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PUEGMONT ALLIWELEM (QUATERNARY AND TARTIARY )-~Reddish bruwn and :
tan; amevnaalidated, sederdtely well sorted, stratifled
stlty samd amt silt, saml, snd gravel oich saatle bresd,
smooth-sur faced henches thet flank the mountaine in the
He lowl | le=Avon ardd. Neposits thin Sasinward, and
typically are coarser-graloed aesr the sountains.
verlies truncated pre-Tertiary and Tertiary sedimencary
and velcante vorks, and is segmented By soders sTreas
vellevs and gullies. Locally the upper part af the
Auposiy 1a emakly comenied by calelae carbosate.
soundress and durabilivy of the gravel is guite variable
bt tymbcally bs pmor (f the gravels contain high
Merdantages of voleanic rock types,. Those depasits rich
in enlcanic rock Lypes are sost colmos in Sasios vhich are
Al jaeent to extensive autcrops of volceanic rocks

AASTS DRPOSITS, (NEITIGRS (TERTIARY)-~Sruwn, grayish brown, and
sellowten hrown, sSwmicenseltidated te cansolidated clays,
shalus, siltstoues, Gnd sandetones with aloar smounts of
conglossrate. Mao Loclode! are White, gray, Wrown,
vellowiah brews, and red bweds of sltered valosale ash, and
ash=rich shale and silestome, Competence 15 falr te good
Io the srowm siltstones and sendstones bul goor in the
light-calored svales, ciaps, and awh Sedy, “Pepearn™
surlace an the shales, clbps, and ssh Beds Indicate »
Mhgh e il potential, Sl dratnage s fulr Lo pobre. In
“und fmcabities this uniy underkies ctill, nutwesh, »
albuvian and restricts and sontrels the Sownwerd and
igtoreal slprativn af the local greund @ater

VOLCARD. ROCKS, UNULY IDED (TERTIANY)~-Smal! wuterops of
Erachyie, Andesite, |sspeaphyre, and sxtrusive voloanic
SrEgoia ATe Ln the western part of the area oear Ceesnough
{sge freenough quadrangle). Usteasive hasalt and andesite
floks, volewuic bBreceles, and sinor mounts of rhyolite,
dacice, dlorive, gabvhro, larite, and welded Luff are in
the sastern part of the asrea sear Heloviile and Avon (see
Helmville and Aven nuadrangles). The valcadic Breccias
are clay righ aad very susdentihle ta msss novemEnNt

QUARTE MONZONITE INTHUSIVF ROCKS (TERTIARY AND CRETACEOUS )=
Consiets of the inttusive Carmetr stock snil other smaller
igheous bodiesn. Generally shows well-developed hlocky
Julnting; westhers Lo spheroidal bYoulders. Sold sinsrals
nee 4o querts velss ther Fill fractures in the quarth

nite 10 4 moe within about halt & mile of the
arroundicg merhle and limestone country rowh

ACTRIC AND ISTHERNELIATE INTRISIVE ROCES ( TERTLARY AND
CRETACEGNS )~ ~Inc ludes sudll intruaive Iguedus Bodlées
canging 1o compusition from gquart s soasunite to doclte

CHETACEOUS AND JURASSIC SABROCE, UNDIVIDED-—Pulded and feulted
outcrops of (e descending order) the Cretacecus Blackleaf
and Kootendl Farmations #ad che Jorassic Seite, Werdon,
and Sawtaath Formidtlons

PEEMIAN TU MISSISSIPPIAN BEOROCK, UNDIVIOKD--Folded amd faulted
outcrags of the Phasphoria and Duadrant iomtla?.-rll
the Madisenm Oroup. locally some [lasstone sod dolomi
bedé of the leflerson Pormatian (Devenian) may be incloaded
with the “adisen Scoup

CAMBRIAN STRATA, UNOTVIORD-—Polded, faulted and Locally
intruded and setasorphossd outorops of the (in descending
order) Hesmurk Sod 510196y WiLL Pormarions end #Flerhesd
duartzice. Near the Carust dvagk the limestonss of the
Hamngrck{ ') and Sileer Mills Yorsaclons have hesn
metamorplosed to narble +

HELT SUPERGROUP RaCES, ONBIVIDES [PRECAMNRIAN)--Coasists of
various units of the Belt Supergroup, chisafly the
Shields (argillitce and sandstone), Shepard (arglillite and
dolamite), amil Soowsiip (srglllite and sandstone)
Farmations in tiw sorthern part of the area; and the
quartzice and claystone af Slack Mountain, Bonner
partzite and the “Youpt Shields, Shepard, and Snowsiip
{calcareous mudstone and quartgite) Formations Lo the
southern part of the area



